Context. The 6.7 GHz methanol maser is exclusively associated with high-mass star formation. However, it remains unclear what structures harbour the methanol masers. Cepheus A is one of the closest regions of massive star formation, making it an excellent candidate for detailed studies. Aims. We determine the dynamics of maser spots in the high-mass star-forming region Cepheus A in order to infer where and when the maser emission occurs. Methods. Very long baseline interferometry (VLBI) observations of the 6.7 and 12.2 GHz methanol masers allows for mapping their spatial and velocity distribution. Phase-referencing is used to determine the astrometric positions of the maser emission, and multiepoch observations can reveal 3D motions. Results. The 6.7 GHz methanol masers are found in a filamentary structure over ∼1350 AU, straddling the waist of the radio jet HW2. The positions agree well with previous observations of both the 6.7 and 12.2 GHz methanol masers. The velocity field of the maser spots does not show any sign of rotation, but is instead consistent with an infall signature. The 12.2 GHz methanol masers are closely associated with the 6.7 GHz methanol masers, and the parallax that we derive confirms previous measurements. Conclusions. We show that the methanol maser emission very likely arises in a shock interface in the equatorial region of Cepheus A HW2 and presents a model in which the maser emission occurs between the infalling gas and the accretion disk/process.
Introduction
Methanol masers are signposts of high-mass star formation. Continuum emission of warm dust at sub-millimetre wavelengths has been detected at well over 95% of the observed 6.7 GHz methanol maser sites (Hill et al. 2005) , even though only some of the masers are associated with detectable ultracompact (UC) HII regions. This seems to indicate that the methanol masers probe a range of early phases of massive star formation and that they disappear as the UC HII region evolves (Walsh et al. 1998 ). More than just signposts, masers are tracers of the geometry and small-scale dynamics in these regions. Much effort has focused on studying the kinematics, and several claims of circumstellar disks, expanding spherical shells, and jets have been made (e.g. Norris et al. 1998; Pestalozzi et al. 2004; Minier et al. 2002; Bartkiewicz et al. 2005b ). The evidence suggests that masers trace an evolutionary sequence or possibly a mass range in the formation process, or perhaps even both (Walsh et al. 2001) .
The star-forming region Cepheus A East (hereafter Cep A) is one of the closest high-mass star-forming regions at a distance of 700 pc, as determined by parallax measurements of methanol masers (Moscadelli et al. 2009, hereafter Mos09) . The region has a total bolometric luminosity of 2.5 × 10 4 L ⊙ (Evans et al. 1981) , and its appearance in the radio is dominated by the thermal jet Cep A HW2 (Hughes & Wouterloot 1984) . A central object has been identified that is believed to be the source driving the jet. On small scales (∼ 1 ′′ ), the thermal jet shows outflow velocities in excess of 500 km s −1 (Curiel et al. 2006 ). Also on larger scales (∼1 ′ ), a bipolar molecular outflow with blueshifted gas in the NE and redshifted gas in the SW is seen in HCO + (Gómez et al. 1999) . Recent sub-millimetre observations have shown an elongated disk structure (Patel et al. 2005; Torrelles et al. 2007 ) at the position of the 7 mm continuum object identified by Curiel et al. (2006) . Although there are multiple sources within the inner 1 ′′ , the central object (HW2) with a mass of ∼18 M ⊙ is believed to be the main driving source in the region (Jiménez-Serra et al. 2009 ).
Maser observations of HW2 have shown a complex structure in hydroxyl (Bartkiewicz et al. 2005a) , water (Vlemmings et al. 2006) , and 12 GHz methanol masers (Minier et al. 2001, hereafter Min01) . Recent multi-epoch observations of water masers in the region indicate the presence of a slower wide-angle outflow in addition to the high-velocity collimated jet observed in radio continuum (Torrelles et al. 2010) . Sugiyama et al. (2008b) find the 6.7 GHz methanol maser emission to be constrained to two individual clumps with blueshifted masers to the east and redshifted masers in a linear configuration to the west. Moreover, single-dish monitoring of the 6.7 GHz methanol masers has shown the variation in the maser emission in the blueshifted and redshifted cluster to be synchronised and anti-correlated (Sugiyama et al. 2008a) . Maser polarisation observations indi-cate a strong (|B| ∼ 23 mG) magnetic field in the 6.7 GHz methanol maser region that is aligned with the thermal jet of the protostar HW2 (Vlemmings 2008; Vlemmings et al. 2010) . Similarly to the molecular and dust disk, the methanol masers are aligned perpendicular to the thermal jet and magnetic field although at a larger radius. The inferred high accretion rate (McKee & Tan 2003) is likely regulated and sustained by the large-scale magnetic field.
We carried out large field of view European VLBI Network 1 (EVN) observations of the 6.7 GHz and Very Long Baseline Array (VLBA), operated by the National Radio Astronomy Observatory 2 (NRAO), observations of the 12.2 GHz methanol masers in Cep A East to determine the morphology and relationship between the 6.7 GHz and 12.2 GHz methanol masers. In Sec. 2 the observations and data reduction process is described. We report our results in Sec. 3, and extend the analysis to a simple geometric model in Sec. 4. The implications of our model and how it can be tested are discussed in Sec. 5, and finally our conclusions are presented in Sec. 6.
Observations and Data Reduction
2.1. 6.7 GHz Data The 6.7 GHz methanol maser observations of Cep A were carried out with the EVN in November 2004 as a part of a larger project (EL032) with 12 sources in total. The eight telescopes of the EVN participating in the experiment were Medicina, Onsala, Toruń, Cambridge, Darnhall, Noto, Effelsberg and Westerbork. In order to achieve astrometric positions all the observations were done in phase referenced mode. For Cep A the calibrator J2302+6405 (with a separation of ∼ 2.2
• ) was used as the phase reference source. Cep A was observed for a total of ∼ 2 h including the phase calibrator and four scans on the amplitude and bandpass calibrators 3C345 and DA193. In Table 1 we list the coordinates used for the calibrators and the phase centre of the observations. In order to improve the uv-coverage the observation was split into two ∼ 1h blocks. Unfortunately, due to scheduling constraints, these two blocks are for Cep A separated by ∼ 12h, resulting in a less than ideal uv-coverage. The experiment was set up at a rest frequency of 6668.5142 MHz, with 1024 channels and with RCP and LCP recorded separately. The total bandwidth was 2MHz, resulting in a velocity resolution of 0.088 km s −1 , and a total velocity coverage of 90 km s −1 centred at LSR -3 km s −1 . The data was correlated on the EVN correlator at JIVE with an integration time of 0.25 s. The short integration time was chosen to maximise the field of view (FOV) of the observations to enable a search for maser emission in a large field.
Several telescopes show internally generated RFI in the auto-correlated data. The strongest of these components exhibit Gibb's ringing, indicating that it is a very narrow-band signal. None of this internally generated RFI does however show in the cross-correlated data and is therefore not cause for any concern in the cross-correlation calibration.
All editing, calibration and imaging was done in AIPS 3 . The calibrators 3C345 and DA193, observed at the beginning and end of each 1 h block, were used for amplitude and bandpass calibration of each respective block. RCP and LCP data was edited and calibrated separately before combining them in the final image cube. During each 1 h block, eight cycles of Cep A and J2302+6405 were observed with an integration time of 3 and 2 min, respectively. After initial self calibration on J2302+6405 the phase solutions were transferred to the Cep A data. The brightest maser feature was subsequently imaged to determine its absolute position after which it was used for further self calibration. After the final calibration had been applied a cleaned image cube was created for the central 64 channels for which maser emission could be seen in the channel spectra. The final images with a size of 2 ′′ ×2 ′′ and a pixel size 1 mas have an rms of 7 mJy beam −1 in the line-free channels and 60 mJy beam −1 in the channels with the brightest maser emission.
In our analysis we are mostly interested in the relative astrometry with respect to the nearby (2.2
• ) phase calibrator. The accuracy of this will be limited mostly by the signal-to-noise of the maser and the atmospheric conditions, for which we have not done any specific calibration. Based on the analysis by Rygl et al. (2010) we estimate the accuracy to be 0.3 mas in right ascension and somewhat worse in declination. The absolute astrometry has an additional component from the accuracy of the calibrator position and may be slightly larger than 1 mas. The amplitude calibration we estimate to be accurate to ∼30% and the final image has a dynamic range of ∼1200 in the channel with the brightest emission.
Additionally, we searched a much larger area for new methanol masers. The large field search was implemented using ParstelTongue (Kettenis et al. 2006) in which the field was split up in facets (Bourke et al. 2006) . Each of the 4669 boxes corresponds to a data cube of dimensions 2048×2048 cells with a pixel size of 1 mas and 1024 frequency channels giving a total image size of over 18 terapixels (∼2.5 arcmin diameter). This covers the half power beam width (HPBW) of baselines consisting of Effelsberg and one of the 32m dishes. The correlation parameters allow for imaging an area three times the beam size but sensitivity drops substantially as Effelsberg's contribution reduces.
12.2 GHz Data
The multi-epoch VLBA observations of the 12.2 GHz methanol masers were performed on the dates as listed in Table 1 (project BV059 A, B, C, D). All ten antennas of the VLBA participated in all epochs of the experiment. Each epoch consisted of a total of 5 h observing time. The receivers were setup to record two 0.5 MHz bands with 128 channels each, centred on the rest frequency of the maser line (12178.595 MHz), and one 4 MHz band on either side for the wide-band calibration. For each epoch the observing time was split up in two blocks in which during the first ∼1.5 h fast switching was done between Cep A and two phase reference sources to ensure accurate astrometric positions. The two sources used for phase referencing were J2232+6249 (2.9
• East) and J2302+6405 (2.2 • North) of Cep A and the switching sequence used was J2232+6249 -Cep A -J2302+6405 with 40 s spent on each source. During the second block Cep A was observed in four 31 min "stares", with each stare preceded by a 9 min observation of the bright calibrator J2202+4216 (BL Lac). The channel separation of 3.91 kHz for the narrow band data results in a velocity resolution of 0.96 km s −1 . Both RCP and LCP were recorded. The data were correlated at the VLBA correlator in Socorro with an integration time of 2 s.
The initial calibration of amplitude, bandpass and delay was done on J2202+4216 using standard AIPS procedures. The phase calibrators J2232+6249 and J2302+6405 were not bright enough to image directly and therefore reverse phase referencing was done on the brightest maser channel. Because the data was taken in a mixed bandwidth setup and full polarisation, a complex phase transfer scheme was implemented in ParselTongue (Kettenis et al. 2006 ) that extrapolates the phase and phase rate solutions from the maser channels to the bracketing continuum bands. This way both calibrators could be mapped in all epochs. The offset of the two phase reference sources was determined and applied to the Cep A results. Average offsets were ∆α = 34.48 mas and ∆δ = 67.87 mas for J2232+6249, and ∆α = 49.52 mas and ∆δ = 23.25 mas for J2302+6405. The brightest maser features were fitted with a beam size of 3.5×1.5 mas. Typical jmfit errors are 0.15 mas in right ascension and 0.1 mas in declination. However, the maser sources are quite elongated in right ascension (6 mas half power beam width vs 2.5 in declination) and taking into account the signal-to-noise of the calibrators and phase transfer effects we estimate the positional uncertainty relative to the calibrator to be ∼1 mas in right ascension and ∼0.2 mas in declination.
Results

6.7 GHz results
The 6.7 GHz methanol maser emission in Cep A originates in an extended ∼1.9 ′′ (1350 AU) filamentary, arc-like structure, straddling the waist of the radio-jet HW2 (Fig. 1) . No other emission regions were found in the larger search.
The maser emission arises in nine elongated maser clumps separated spatially and/or in velocity. Their coordinates and LSR velocities are presented in Table 2 . The individual maser features are elongated in the direction of the overall structure, strongly suggesting that the methanol maser in Cep A is originating in one large scale structure.
There is a small velocity gradient of ∼ 2.5 × 10 −3 km s −1 AU −1 across the whole structure with higher velocities towards the centre. One maser feature (resolved into a few small spots) appears projected against the thermal jet seen in the radio continuum, see Fig. 1 . Its position is not coincident with the 7 mm continuum object identified by Curiel et al. (2006) , who claim this to be the driving source in HW2. Rather, the maser feature is seen further to the SW along the axis of the jet. In Fig. 2 we show the total measured 6.7 GHz methanol maser spectrum and the measured MERLIN spectrum scaled down by a factor of five , also indicated are the individual spectra of the eight identified maser features. The emission is constrained to the velocity interval −1.5 km s −1 and −4.5 km s −1 . The morphology and velocity field that we find of the 6.7 GHz methanol masers agree well with previous measurements using different telescopes: Vlemmings et al. (2010) (MERLIN) ; Sugiyama et al. (2007 Sugiyama et al. ( , 2008b ,a) (VERA). One notable difference between our spectrum and earlier measurements is the lack of a feature at ∼-4.6 km s −1 as seen by both Vlemmings et al. (2010) and Sugiyama et al. (2008a) . The missing feature corresponds to a clump of masers to the NNE of the brightest maser feature (d). The missing maser spots are not bright enough to be seen in the spectrum or directly in the moment map. However, when imaging the cube channel by channel we were able to detect the faint emission and have included the feature i in Fig. 1 . In Fig. 4 these spots are more clearly visible. 
12.2 GHz results
The 12.2 GHz methanol maser emission is grouped in two distinct clumps detected in all four epochs, a spectra of one epoch is shown in Fig. 2 . The two 12.2 GHz maser clumps are associated with the 6.7 GHz maser clumps a and c in the 6.7 GHz maser map ( Fig. 1) and their absolute positions are reported in Table  4 . The first two of our epochs are separated by only 20 days to those of Mos09 and for these our absolute positions agree with only a small ∼1.6 mas offset in declination. This offset is probably due to different calibration strategies, in particular we do not include the rigorous tropospheric corrections of Mos09. The absolute astrometry of Min01 (30 mas accuracy) is not quite good enough for a comparison on the mas level, and although their 12.2 GHz maser feature seems to be associated with a different 6.7 GHz feature (d), the general morphology and velocity field look very similar. The separation of the 12.2 GHz maser clumps for the four epochs of our observations, the five epochs of Mos09, and the epoch of Min01 is shown in Fig. 3 The velocity field of the 6.7 GHz methanol masers as obtained from a first moment map of the bright methanol emission (colour) with labels a-i overlaid on K band continuum (contours) (Torrelles et al. 1998) . The point indicating the weak feature i has been added to the moment map manually based on the results of detailed fitting of each channel. Also shown are the 12.2 GHz methanol masers (circles) in this paper and (boxes) Min01, and 22 GHz water masers (small pluses) (Vlemmings et al. 2006) . The position of the protostar is indicated by the large plus sign (Curiel et al. 2006) .
of the two clumps (∼1.357 ′′ ) agrees well with those of Mos09. The measurement by Min01 shows a separation of ∼6 mas less, though due to the large separation in time we cannot be certain that it is the same parcel of gas. By fitting a straight line to the data points (with the exception of the Min01 data point which is only shown for completeness) we find the separation to be increasing by 0.87 ± 1.72 km s −1 (0.26 ± 0.52 mas year −1 ). Mos09 found the separation to be increasing by 6.3 km s −1 , and by looking at Fig. 3 , it is clear that this value is largely determined by the separation derived from his last epoch which is inconsistent with our measurements. In conclusion, taking into consideration the error bars of our measurements, we do not see any significant change in the separation over the time period (∼16.5 months) spanned by Mos09 and our observations. Although taken at ∼1.5 year separated epochs, the 12.2 GHz masers are closely (20 − 40 mas) associated with the 6.7 GHz methanol masers and show the same velocity field. However, if the emission was arising from the same gas, the observed offset would imply velocities between 50 and 100 km s −1 . Such high velocities should result in measurable proper motions over the time span covered by our observations and we therefore believe that the separation is due to either variability, or more likely, that the 6.7 and 12.2 GHz maser emission do not exactly arise in the same gas.
We compared whether there was any association between the methanol masers and any other masing species (water or hydroxyl) in Cep A. Only in one position, namely in the elongated structure to the East did we find a close association with water masers. The methanol maser emission is spatially coincident < 5 mas to the 22 GHz water masers observed by Vlemmings et al. (2006) ; Torrelles et al. (2010) . The 6.7 and 12.2 GHz methanol masers are centred at -4.2 km s −1 , in contrast, the 22 GHz water masers are observed at ∼ −14 km s −1 . This velocity offset will be further discussed in Sec. 5. 
Analysis
Ring model
The methanol maser emission seems to arise in a large-scale, ring-like structure close to or in the equatorial region of the highmass object driving the HW2 jet. Such elliptical structures have recently been discovered in a substantial fraction of methanol masers studied in detail with VLBI (Bartkiewicz et al. 2005b (Bartkiewicz et al. , 2009 . To model our data we have done a least square fit of an ellipse to the positions of our 6.7 GHz methanol maser spots. We solve for the ellipse's semi-major and semi-minor axes, the position angle and for the position offset with respect to the 7 mm continuum object identified by Curiel et al. (2006) . Furthermore, assuming that the maser emission is arising in a circular ring structure, we convert the fitted ellipse to a position angle of the minor axis, a radius and an inclination of the ring.
The best fit and model results are presented in Fig. 4 , with offsets relative to the phase centre (Table 1) . As one can clearly see the maser spots are consistent with an ellipse only slightly offset from the 7 mm continuum object (∆α = −106 mas, ∆δ = 197 mas). The semi-major axis of the fitted ellipse is 968 mas (678 AU), and the semi-minor axis 371 mas (260 AU). We find the position angle of the minor axis to be 9.3
• . The radio jet and the large scale molecular outflow have a position angle of 45
• and given that these are completely different structures we note that they seem to be pointing in the same general direction. Assuming the masers are in an inclined ring we find an inclination of 67.5
• , which is slightly larger than the best fit of 62
• that was found for the dust and molecular disk (Patel et al. 2005) . Both the position angle and the inclination of the ring are in good agreement with the MERLIN 6.7 GHz maser observations (i=71
• , pa=12
• ) by Vlemmings et al. (2010) . The ring model fitted to the methanol maser positions is used to compare two simple models that have different kinematic signatures: radial velocities (v(PA) = v sys + v rad × sin(i) sin(PA)) and Keplerian rotation (v(PA) = v sys + v rot × sin(i) cos(PA)), Fig. 4 . For the radial velocity model we find a system velocity of v sys = −3.8 km s −1 and a radial velocity v rad = −1.3 km s −1 . For the rotation model we find a v sys = −3.1 km s −1 and a rotation velocity, v rot = 0.2 km s −1 . Assuming Keplerian rotation this would correspond to a mass of ∼0.04 M ⊙ , which is much too low for any reasonable model of the mass enclosed, we therefore rule out this possibility. Moreover, the rotation model does not fit. In Fig.  1 the maser regions to the East and West show similar velocities and the high velocity is seen towards the centre, this is a sign of radial motions, not of rotation. Whether the radial motions can be attributed to infall or outflow, depends on the sign of the inclination; if the half-ellipse from which we see the maser emission is the front-side, the signature is that of infall. In Sect. 5 we argue that most observed effects are indeed consistent with this. With the long baselines of the EVN the maser emission is broken up in many individual spots, it is however clear we see the same structure as observed with the MERLIN ).
Parallax -distance
As we have independent measurements of the absolute positions of the 12.2 GHz maser clumps, we can verify the important findings of Mos09 on the distance to Cep A. A significant difference with their processing setup is that we have not included an estimate of the tropospheric errors ), probably resulting in the 1.6 mas offset in declination. Moreover, we have only one of the two calibrators in common. Otherwise the data is of very similar quality and we can fit our observations with the same parameters for proper motion and parallax. As was the case for Mos09 the right ascension data is very inconclusive, but the declination data result in an unambiguous determination of the parallax. Combining the measurements, taking out the aforementioned 1.6 mas offset, we can find a consistent result, π = 1.567 ± 0.087 mas (0.64 +0.04 −0.03 kpc). However, we think the Mos09 value of 0.70 +0.04 −0.04 kpc is probably still preferred because of a more thorough treatment of systematic errors.
Discussion
Although individual maser spots are small scale signposts of specific excitation conditions, the morphology and velocity field of the maser emission show that they occur within a single large scale (∼ 1350 AU) ring structure around the high mass protostar HW2. Such structures have recently been found in a large number of methanol maser sources (Bartkiewicz et al. 2009 ), in- dicating that at least a fraction of the methanol masers are associated with specific conditions at a few hundred AU from the central source. Cep A HW2 is unique in that we can determine both the inclination of the ring as seen in methanol masers and the outflow direction as seen in radio continuum. This allows us, together with the large scale (∼ 1 ′ ) molecular outflow, to constrain the geometry of the system. The molecular outflow to the NE is blueshifted, pointing towards us and the outflow to the SW is redshifted, pointing away from us (Gómez et al. 1999) . The orientation of the ring and its location suggest that the main part of the methanol maser emission (the large arc) arises on the near side of the jet, and the maser emission in the centre is seen in projection against the south western radio lobe. The maser emission to NNE of the centre of the ring (from the presumed far side) are only just detected with the EVN.
We can consider a few causes for the lesser brightness of the maser emission from the presumed far side of the ring. Assuming optically thin emission at 7 mm, Curiel et al. (2006) found an electron density of (1-5)×10 4 cm −3 in the radio jet, not enough for the emission to be optically thick at 6.7 GHz. For an optical depth of τ = 1 at 6.7 GHz an emission measure of > 1.7 × 10 8 cm −6 pc −1 is required, assuming an electron temperature of 10 4 K. This corresponds to an electron density > 1.5 × 10 5 cm −3 within the ring, a few times higher than the value found by Curiel et al. (2006) . However, the rising spectra from 3.6 cm to 7 mm suggest that the optical depth is significant at 6.7 GHz, and it is therefore reasonable that optical depth effects play some role in at least part of the ring. A second cause for the maser emission from the near side of the ring to be brighter than the far side is the background radiation from the central object enhancing the outward radial maser brightness. This is supported by the lower brightness/larger scale maser emission arising from the far side of the ring and observed with MERLIN ) which may to a high degree be filtered out on the much longer EVN baselines. For the remainder of the discussion we assume that the maser emission delineating the arc arises on the near side of the jet.
Then, the velocity field of the masers, with the blueshifted masers towards the sides (tangents) and the more redshifted masers towards the centre indicates an infall signature. No clear signs of rotation are seen. We note that similar velocity "spurs" as seen in Fig. 4 have been seen in other maser sources (Bartkiewicz et al. 2009 ) and seem inherent to the clumpy maser emission. In fact, the velocity gradient in individual maser features could be the result of gas starting to be entrained in the rotation of the accretion disk. The low velocity maser emission (∼ −4.6 km s −1 ) that we just detect and that is seen at shorter baselines falls within the third quarter of the velocity diagram of Fig. 4 where we expect velocities between -4.2 and -5.9 km s −1 . Although we cannot completely rule out that the 6.7 and 12.2 GHz methanol maser emission do not arise from within the same parcels of gas, the close association and similar velocities indicate that at least they occur in the same large scale structure in the equatorial region of HW2. The velocity field of the masers suggests a modest infall, although the fact that we do not measure any significant change in the separation between the 12.2 GHz clumps, seems to indicate that they do not move relative to each other. We tentatively identify this ring structure as the interface between the larger scale accretion flow and a circumstellar disk. This scenario is further supported by the large scale magnetic field perpendicular to the ring structure ).
Recent observations of the 22 GHz water masers in the region of Cep A HW2 show that the water masers trace a relatively slow, wide-angle (102
• ) outflow to the NE, present at the same time and on similar spatial scales (∼1 ′′ ) as the highly collimated jet seen in radio continuum with outflow velocities in excess of 500 km s −1 (Torrelles et al. 2010) . In the East the methanol masers are closely associated with these water masers. However, the proper motions and velocity fields of the methanol masers show that they do not trace the same part of the structure. A similar close association between water and methanol masers with a different velocity field has previously been seen in at least one other source (AFGL 5142). The results by Goddi et al. (2007) indicate that the water masers trace expansion, possibly related to the disk-wind interface, whereas the methanol masers seem to trace an infall. This could be understood from the different conditions required; models of maser excitation show that water masers requires a denser (n > 10 9 cm −3 ) and warmer medium in which the methanol masers are quenched (Elitzur et al. 1989; Cragg et al. 2005) . In Cep A, the previously noted velocity offset of ∼10 km s −1 between the two maser species suggest a shock front in which the methanol masers occur outside (upstream) of the shock interface, in the infalling gas, and the water masers occur further downstream or behind the shock front, where conditions are more favourable for water maser excitation.
Monitoring of the 6.7 GHz methanol masers have shown the maser emission to be not only variable but also that the variability is synchronised and anti-correlated between different sections of the ring (Sugiyama et al. 2008a) . As the intensity in the blueshifted masers to the East and West decreases the intensity of the redshifted masers towards the centre increases. The authors ascribe the variability to changes to the excitation conditions in the environment in which the maser emission occur, and that the masers towards the centre are closer to the central object than the blueshifted masers. The variability could also be consistent with a model in which amplification of the HW2 radio continuum is important. In this scenario the radial amplification will be enhanced as the intensity of the central object increases. The increase in radial amplification would enhance the beaming, and consequently decrease the tangential amplification. This explanation could be tested by simultaneously monitoring the maser and the radio continuum emission (with for example the e-VLA or e-MERLIN).
Conclusions
We find the methanol maser emission in Cep A to arise in a large scale ring structure straddling the waist of the thermal jet HW2. We find the ring to have a radius of 678 AU centred close to the previously identified central object driving the HW2 radio jet. Further, the minor axis of the ring is in the general direction of the radio jet, the large scale molecular outflow, and the large scale magnetic field. The geometry suggests that the ring is inclined with the NE part towards us and the maser emission arises on the near side of the ring. This leads us to interpret the velocity field of the methanol masers as showing signs of modest infall although we do not see any change in the separation of the maser clumps. Based on the geometry, velocity field, and large velocity offset from the water masers we propose that the methanol masers occur in a shock interface of the infalling gas, on the interface with the accretion disk. We also suggest that amplification of background radio continuum is important in the appearance and variability of the methanol maser emission. Our independent fit of the parallax to Cep A HW2 confirms the previously measured parallax of Mos09. 
